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(54) PROFILED PIPE 
(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile Is made tn form of symmetric combination of three 
tear-shaped cavities formed from billet two of them are In contact by outer surfaces of widened 
portions forming third cavity between them; inner surfaces of two tear-shaped cavities are formed 
by inner surface of round billet and their outer surfaces are formed by outer surface of round 
billet Inner surface of center cavity is formed by outer surface of round billet and outer surface 
of this cavity b formed by inner surface of round billet EFFECT: enhanced reliability. 1 dwg: 
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(54) nPO^HJIbHAH TPYEA 
(57) Abstract: 

Mcnomooeamfe: b TpytiocTpoeisai. CynjHOCTb H3o6pereuHH: npcxja/tb BbtnanHefl b oajje cHMMerpmuiOfl 
%ou6masjfm io Tpex KsumtBuppbtx nonocrefi. o6pa30BaHm>rx K3 Tpy6H0ft 3aroroBKH. h&c ks kotodux 
conpHxacaxxrcH uexpy co6oft HapyHHbiMH noecpxKoermiH ymHpeHHbrx ^acreft c $opMHpoeaHHU« uasffy 

HHWH TpCTfeCfl DOJIOCTB, npH STOM BHYTpeKHHC DOBepJLHOC (ft P^yx KfiUUTCHHJTHbiX nOJIOCTCd o6p<008aHbI 

Bnyrpexraeft noBepxHOcrtJO Tpyttaoft saroroBKH, rat Rapyxmie noBepXHocTH o6pa30BaHbi HapyssoA 
noeepxHOCTbJo TpytSaofl sartrroBKH. a Buyrpemwi noeepx«ocTi> cpe^Hefl nojiocru o6pa30BaHa napymnoft 
noeepxHocrao Tpytiaoft aarxrroBiui. Hapymnan nooepXHOCTb yroft nonocTH o6paaoeaHa BHyrpeHBcft 
rjosepxuocTbio Tpy 6hom saroroBKii. 1 m. 
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Description (Omcaoie ■3o6pctchkh): 

K3o6pcTomc othocxtcx k o6pa6orxe MCTa/uioB ^bbjichkcu x uomct 6brrb ncnojiboc&ano npn 
loroToaJicasra Tpy6 c {acoHKUM npo^wiew, npnueHoeubuc b Kanecree 3anoTOBOK nnacTWpcfl, 
xcnonbaycMbix pjif* BoocraKOBneKwi repueTKMHocTu boahhux. HoQrrmnjx x raaoBbix cxaaxxx. 

MoDocTHa MHoronyneBan npoAonuia-rcx^pMpooaHHa« Tpy6a. npmorraH 3a nporonoi. BbmojiHCHBax U3 
itpyrnoft Tpy6xon oartrroraai nyrcM Ae^optcxpoBaHMH (pacmxcHwi) ee nanepe*morx> cc<«hhm. Pcrynnpyn 

BOTWHHy ^naBUKBaHHH DO/THROB B 3&TOTOBRy H MX K0JIMM6CTSO, MOJKHO Rft OflHOft OnpaBXe X3TX)TaB/IXBaTb 

Tpy6bt c paaranrauw npo^a/iej*. wto oco6chho bsukko p/m Tpy6. Kcnojifa3ycMWX o aaRCCTBe luxacTbipex jyvi 
pcuoHra oocaRHbix TpyC 

Hchoctktkom Tasoft Tpy6w HnriHCTCH (xmboian cTcnciib* fffi^opuouftu B uccTax K3nc6a, trro yMeHbznaeT 
BD3M0MBQCTb paccmpetaiH nnacrbipx b kojiohik x yBenxMMBaeT crparwBaxxnx* xanpHxafKX x, xpoue 
Toro. 6om>moc kojdpwctbo KOHUprrpaTopoB HanpajKexxH b uocrax H3rw6a Tpy6w. 

TcxHHHccxaH sa^a^a, ponaeuan xooopeTeHxeu. aaiuno^aercx b yueHbUzeRMX seinraiKbi ocraTCwaofl 
neftopMaivm 3* c«cx chxtkchkx ip— p m npo^xnx x b cxxxenxx npa^ojibcwx ffefro pna nxx Tpy6w. 

nocTOBneHBAfl aanaua pemaercx 3a wr tooo, «rro b npo^xntHofl TpytSc npesaQWCTBCHBO caapHoa, 
Bunojniefmox c $acoHXba< oe<KBMCM npo^mrcx. coraacxo K3o6pereMXKi. npo^xm* Bbnxvraex b bkrc 
cmoi c rp g^Bo tt KOufSxHarpai X3 Tpex xumeBXXKboc nojiocreft. o6pa30BBHHux X3 TpytSaoft aaroroBKH, abc H3 
Eorcpbtx conpxKBcaxrrca uzxpy oo6ofi BapyxHbcux noecpxHocrxwai yxnxpcHBMX xacreft c ^opvaxpoBaHxew 
uexfly khum TpcTbex nojiocTH, opx stow BHyxpcHHMc nooepxnocTK rb/x. KamwBHRmjx nonocrreft 
oopasoBaHbi BHyrpcHHcfl noeepxHocrbio rpytiHoa aaroroBXH, xx aapyxHue noBepxHocrn otipaaoBaHbi 
HapyxHoft noocpxHocTwo Tpy6noft oaroroaxx. a BKyTpcHHHH noBcpxHocTb dojioctu o6pa30BaHa BapyxcnoK 
noeepXHocTbio Tpytmox 3arxm>Bxn. HapyxHax noeepxHocrb yrox nojiocTx otipaaonaaa BHyrpcnHe« 
noeepxHocruo Tpy6xoft 3aroroata. 

B npcAJiaraeuoft npo$KnfaHOx Tpyoc GanbtnaH uacn> noscpxHOcrx TpytSbi xsnHrrcn uacnjo onxcaHxoa 
oKpyxHocTX, «rro 3HawxrrcjibKo ywcHMnacT Komraecrso KOHuarrpaTOB uanpHXCHXH no ncpKuerpy Tpytiu x 
yctinxH pasna^oc npo^txmi x noBbimarr npo^raocxb ccvchxh npx pasAane Tpy6 o opaqoooe xx xcnonfcooBaHKH 
b aayccTBe nnacTupeft n/ix BOOCTaHOBneKxsi repwervroHocTH npx peuoHrc o 6cagHbix xojiohh. Kpouc toto, 
czooKaarrcfi ocTaTo^Hbic HanpfuiceaxH x b caapuou mac nocnc paa^atni TpytShi b cXBazxBC. Tax Kax 
CBapnoA biob HaxcmxTCx b 3ohc wanoft xpfyopuaiijsn. a ocTanbsax uacTb nepuwcrpa (c^opMxpoBaHHMC 
xanncBKABuc nonocrx) kmcct miasawc ncpcxoppt c wanox xpxBXDuoa. 

nepxMerp BapyxHoft noBepxHocrx npo^HnuioA Tpy6w HecKonbso oontmc EHyTpeBoero nepMueTpa o6ca«Bofl 
*rpy€bi b/ix cory^aHxH BaTxra. a xapyxoibdl co w ca aBb d l ^xaueTp uchmbc BHyrpeaHero ^HaueTpa oocap^Box 
Tpy^bi win ooocncHCHKH cBo6qffHoro cnycxa b cxBaxcxxy. 

HatamooeaHHC npo^xmcbix Tpy6 b xawrrBc nnacTupcx, ycTaHasnxBacMbtx b Mccrax dobpcjbachhh 
(TpexxxHbi, uocTHax cxBooxax Koppoonn, ^ep^opxpoeaHRue oTBepcTxx. k3H0C k pp.) ofcagHbix xojiohh, 
kmccx p*m npcKMyn^ccTB no cpaBxciono c TpanxanoBHMUK wcro^awn: xspoTOBTtesxe npo^iuibHOH TpytSw B3 
csapHoa saroroBax nooBojixcr 3HaMMTcni)B0 aoosm. pacxoflbc xa ec npoKSBonCTBO; Tax xax 
3HaxKTCJibHaji ttacTb nepxkicTpa Tpy6t>i xanacrcx *iacTbfo onxcaaHoa oxpyamocrx. *ro y Mcwunar r 
KOjmuecTBO Kom;cHTpaTOB, yBenHMHBaeT nnon^Ab coitphkochobchhh npx paouatie uexpy BbmpaaneHHon 
Tpy6ox x kojiokhox x yntmtvuBatT nanpHxccRMX CTparxBaHMH; bo3Moxxocti» npxMcxcxxx npo^MJibHbix 
Tpy6. o^opuxpoBaHKboc b 6yHTbi. noaBOJixer coKparxTb Bpeun pcuoBTa, yMCBbcnrrb pacxon MarcpHanoB x 
3aTpaTbi npx peuosm nospexcnenxboc yxacTKoa nnacrbtpxux KOHcntofl n/iHHbi, npoaoBOAXTb peuOHT b 
cxBaxoaiax na 3Ha<mxenbUbix raytixHax. noebicxTb h^whwcti. k ^onroBrqHOCTb orpeMOHTXpoeaHHoro 
yuacnuL 

npx ^opMxpoBaHxx 6yH-ra xo npen/iaracMoA npo^HnbHoft Tpy6w 3Ha««Tcm«o cnxxajorcx npqnonbHwc 
ppQopusujfm x capyuxBaHMe TpytSbi, Tax aax yxjia^xa bxtrob itpoAOJibHOfl Tpy6u npox3Bo^xTcx xa n,Bc 
onopbi ymxpeHHbtx vaerex KanneBxnm>ix nonocTeft. 

Kpowe Toro, npeAnaraeMbiB npo<|xnb hmctt AocTaTO«myw jKccTxocnt>. n npx ^opMXpoBaHXB 6ynra xc 
npowcxoAirr cmrtkh cchchmh. a npn paoMome hc xpe6ycTOi flonojnoiTOibHbix oncpauxa x o6opyn.ooaHHH 
n/ix npaBKM rpy^bi ox cxpymuBwnn. 

npwiaracuafl Tpytia npx uaxcxuanbHon KOMnaxTHOcrx ccmchmx kmcct xaxoanbinxe p^nxycbi KpxBKOXbi 
Qopubi ccwchxx 4>aooHHoro npajwuix. A vcm MCHbuic KpxBX3Ha $oput* cwaow npo^xnx, tcm MCHbnic 
xapacxoAoeaH pocypc nnacTwuHOcrx npx (fropwaBKe npo4>xnH b craHC x npx paaaawc cro o cxBaxurac tcm 
MCHbine BcmfHKxa ocraTOMMbix iianpxmeHxx. 

Ha Meprcxe ioo6paxeHU5i npo^njibHax Tpy6a nonepcHHoc ccmouic. r^e 1 w 2 - aanneoxAHbie nontxrra. 3 

CBapHOft tZlOB. 
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npo^wn^jno Tpyfiy, ..anpnwep. » mxm^Boit aan^^, 

«. 

crauKHH fcuibmoft npora»«mocTH. Buccrra raxxbu/w h r tt Q ™^„,v* y«oocT«> a oocnyxHsamro 

uchmik BBvrwmfm rT „ n . ««wra "POpwiH h r uzpymmjA axmcasashtA mtaMerp mxxkmiH "R" 

npo^roitHyjo TpytSy nanynaioT en tflynn^u o6pa30M, 

B KanrtSpoBww* *™™ TpytSy ™^™> ip««a aon™™*™* nanoc-ra 2. 

jkova^hmqcth Tpyta nocrynacT ira ycroiioBKy nauonai. 


k iXSciwHofl xpyfc. nocn e pacmm>«™ T^T^L^ BMnpaunwrrcH h ruio-rwo npMneraer 

B OKftTOU 
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Claims (Oopuyna n3o6pereHraJ: 

npo^suibH&H Tpy6a, npoiMyipecTOCHHo csapwan, BbmanHCHHaH c $acaum*u ochchkcw npo^suiH, 
OT/nraajoniaac*i tcu, vro npajacm, bwdqtihch b bhrc cuuuerpiraHoft Kou&imjgoi R3 Tpex KanncE^rajx 
nonocrcft. o6pa30BanHux H3 Tpy&ioA sa r orrea ra . floe so icoropwx ocqpaKacawTOi uejs^y co6oft 
HapyxHbiMH noDcpxKocimoi yumperaDbcx qacreft c <^opunpoBamKu uex^y nam Tperbefi nanocnt. npn 
3Tom Bgyrpcmmc nosepxHDCTfi flByx KanncBssmu*x nojiocrca o6pa30BaHW myrpcHHCtt nooepxHOCTtoio 
Tpytootf saroTOBKX. kx napymnbte noBcpxHocrn o6pa3ooaHbc HapynHoA noBcpxHocrbw Tpy6noA aaroroEntu, 
a BHyrpcHHHH noeepxHOCTb cpe^Hert nonocro oCSpsoosvia Hapyamofi noeepxHocrtJo Tpy&iofi aaroroBotw, 
Hapywcan noBcpxMocn, aroft ncjiocni ofipasoBaHa BHyTpcHHcK noacpxKocrwo ipy&ioft saroroaui. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiforrn chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiforrn chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 


if 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 


Drawings: 
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